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PURPOSE: To simultaneously utilize the quantum size effect and the distortion 
effect by having an active layer with at least one distorted quantum well layer, 
a special relationship between the lattice constant of this distorted quantum 
well layer and the semiconductor substrate, and the distorted quantum well 
layer formed by four-section mixed crystals. 

CONSTITUTION: The MOCVD method is used to grow in order a distorted quan- 
tum well active layer 2 and a p-InP layer 3 on an n-InP substrate 1. This distort- 
ed quantum well layer 2 has a thickness of 4nm or larger and a 4-section struc- 
ture that consists of a 5-7nm Irio.aGao.i Aso.yPo^.a distorted quantum well active 
layer 2a (distortion amount +1.8%) and a non-distorted InGaAs barrier layer 
2b. After that, in order to keep the active layer width at about l^m, a reverse 
mesa-shaped mesa stripe is formed, this is filled by a p-InP layer 4 and an 
n-InP layer 5 to create a BH structure, and a p electrode 6 and an n electrode 
7 are formed. A relationship of (aw-as)/as ^0.8% is established between the 
distorted quantum well layer 2 lattice constant a* and the semiconductor sub- 
strate 1 lattice constant as. 
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PURPOSE: To reduce the difficulties that accompany electrical connection and 
improve the reliability of an optical-electric integrated device by forming a 
2-dimensional optical wavegijide path after integration of optical and electronic 
devices on a substrate. 

CONSTITUTION: A light-receiving device 2 and an electrode 3 connected to the 
light-receiving device 2 are formed on a substrate 1, a semiconductor chip 4 
with a signal processing electronic circuit is mounted on the substrate, and 
an electrical connection mechanism is used to connect the signal input electrode 
5 and the electrode 3. After that, a 2-dimensional optical waveguide path film 
7 is layered and this 2-dimensional optical waveguide path film 7 functions 
as an optical waveguide path. 
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PURPOSE: To realize a link between a optical pulse generator and an amplifier 

by imprinting the voltage pulse that runs the optical amplifier at a set phase 

slightly ahead of the optical pulse from the optical generator entering the optical 

amplifier in a situation when an optical pulse produced by an optical generator 

is^input to the following medium that functions as an optical amplifier. 

CONSTITUTION: Two or more laser diodes which act as the (optical generator I [ ^ [ 

1 and the optical amplifier 2 are optically placed in order, a voltage pulse ' 1 ' ' 1 

Pa is applied to the optical generator stimulating it to operate as an optical | I 

pulse generator, and the optical pulse output A is input to the following optical Pa Pb 

amplifier 2. At this time, the voltage pulse P» applied to the following optical 

amplifier 2 is applied at a iiightly difftirent lime or [>hase than the previous 

voltage pulse P,v. In other words, the electric pulse P„ is api)iied to the following 

amplifier 2 before the optical pulse A fr(Mn the optical pulse generator I is 

input to the ftjllowiug o[Jticai amplifier 2. 
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